The Dependent Variable
A natural datum in a science of behavior is the probability that a given bit of behavior will occur at a given time. An experimental analysis deals with that probability in terms of frequency or rate of responding. Like probability, rate of responding would be a meaningless concept if it were not possible to specify topography of response in such a way that separate instances of an operant can be counted. The specification is usually made with the help of a part of the apparatus-the "operandum"-which senses occurrences emphasis on rate of occurrence of repeated instances of an operant distinguishes the experimental analysis of behavior from kinds of psychology which proceed in one or more of the following ways.
(1) Behavior is taken merely as the sign or symptom of inner activities, mental or physiological, which are regarded as the principal subject matter. Rate of responding is significant only because it permits us to follow a process (such as learning or maturation) or to determine a state or condition (such as an excitatory tendency or alertness or wakefulness) or to detect available psychic energy or the strength of a drive or emotion, and so on. The observed behavior is not expected to be very orderly because it is only a rather noisy "performance", from which presumably more stable states and processes are to be inferred with the help of statistical procedures. These practices have discouraged a careful specification of behavior, and the data obtained with them are seldom helpful in evaluating probability of response as such.
(2) Behavior is held to be significant only in meeting certain standards or criteria. An organism is described as "adjusting to a situation", "solving a problem", "adapting to the environment", and so on. With respect to normative criteria its behavior may improve or deteriorate, with respect to developmental criteria it may be arrested or accelerated, and so on. In reporting these aspects of behavior the experimenter may not specify what the organism is actually doing, and a rate of responding cannot be satisfactorily inferred.
(3) Changes in probability of response are treated as if they were responses or acts. The organism is said to "discriminate", to "form concepts", to "remember", to "learn what to do" and, as a result, "know what to do", and so on. These are not, however, modes of response. To discriminate is not to respond but 213 VOLUME 9, NUMBEP, 3 MAY, 1966 to respond differently to two or more stimuli. 
The Independent Variables
The task of an experimental analysis is to discover all the variables of which probability of response is a function. It is not an easy assignment, but it is at least an explicit one. It distinguishes an experimental analysis of behavior from other approaches at many points.
(1) The stimulus is, of course, an important independent variable. An early association with the concept of the reflex gave it the character of a goad, something which forced an organism to respond. This was perhaps as wrong as the traditional view that the organism forced the environment to stimulate-to become visible, audible, and so on. The position of an experimental analysis differs from that of traditional stimulus-response psychologies or conditioned reflex formulations in which the stimulus retains the character of an inexorable force. It Describing a set of contingencies in instructions to the subject is no substitute for exposing the subject to the contingencies, particularly when they need to be programmed. Instructions have effects, of course, depending in part on the verbal history of the subject, but the behavior of a subject to whom an experimenter has explained how a piece of apparatus works will not necessarily resemble one who has come under the control of the terminal contingencies established by that apparatus.
Contingencies of reinforcement have been analyzed formally in theories of probability, decision-making, and games, but the theorist often has no way of knowing, aside from observation of 
Treatment of Relationships among Variables
The behavioral processes studied in an experimental analysis usually consist of changes in probability (or rate of response) as a function of manipulated variables. The changes are followed in real time rather than from "trial to trial"-a practice derived from accidental features of early psychological research. An emphasis on real time is another reason why cumulative records are useful. (A cumulative record is sometimes used to "smooth" other kinds of data-for example, the errors made during repeated trials in learning a maze or in solving a problem-and it is often implied that a cumulative record of responses in time also gains an unwarranted smoothness of the same sort. The important difference is that the slope of a cumulative curve in real time represents a meaningful state of behavior.)
Relations among dependent and independent variables are seldom explored according to a prior "experimental design", as R. A. Fisher used that term. The null hypothesis finds itself in the null class. Research which is not designed to test hypotheses-physiological, mentalistic, or conceptual-may seem puzzling to those who identify statistics with scientific method, though it appears perfectly reasonable to physicists, chemists, and most biologists. The usual practice is to construct an experimental space in which stimuli, responses, and reinforcements are interrelated in a set of contingencies. The contingencies depend in part on the behavior which the organism brings to the experiment. Provision is usually made for changing the apparatus as the behavior changes, but seldom according to a predetermined plan. The experimental control of variables is emphasized rather than a later evaluation of their presumed importance through statistical analyses. The number of organisms studied is usually much smaller than in statistical designs, but the length of time during which any one organism is observed is usually much greater.
It is often said to be impossible --to distinguish between significant and insignificant facts without a hypothesis or theory, but the experimental analysis of behavior does not seem to bear this out. It has progressed by building upon its past. Improved formulations and techniques have led to more precise and reproducible data over a much greater range, but not to the outright rejection of earlier work. (For one thing, few data have become useless because a theory they were designed to test has been discarded.) In retrospect there appears to have been little random or aimless exploration. Such a field as the systematic analysis of contingencies of reinforcement, for example, does not require a theory. In our study of schedules of reinforcement Ferster and I proceeded in a rather Baconian fashion, fil.ling in a table of the possibilities generated by combinations of clocks, counters, and speedometers, fixed and variable sequences, and so on. Most of the contingencies examined in theories of probability, decision-making, and games are generated in a similar way-the "theory", if any, being concerned with what organisms will do under the contingencies analyzed. The experimental analysis of behavior dispenses with theories of that sort by proceeding to find out.
In addition to the systematic manipulation of contingencies, the interpretation of human affairs is a rich source of suggestions for experiments. Do conditions detected in some episode in daily life actually have the effects observed when more carefully controlled? Can a certain history of reinforcement be shown to be responsible for a current performance? What changes in contingencies will have different and possibly more acceptable results? And so on. The guesses and hunches with which the experimenter proceeds to answer questions of this sort are not the formal hypotheses of scientific method; they are simply tentative statements for which further support is sought. The philosopher of science may still want to reconstruct the behavior so that it fits a hypothetico-deductive model, but efforts in that direction grow less impressive-particularly as an alternative formulation of the behavior of Man Thinking is glimpsed as one of the more distant reaches of an experimental analysis (Skinner, 1957) .
Research which enlarges an established corpus of facts or simplifies an effective formulation is usually less dramatic than research which topples hypotheses or confirms broad theories, but it has its compensations. For those so inclined, theoretical activities are by no means ruled out, even though scientific methodologists have usually been hesitant in accepting the position often adopted in an experimental analysis. Quite Fine, 1962) . His letter emphasized number, structure, and terms borrowed from neurology, biology, and physics. He spoke of "the three systems of neurones, the 'free' and 'bound' states of quantity, the primary and secondary processes, the main trend and the compromise trend of the nervous system, the two biological rules of attention and defense." Terms of this sort encourage euphoria, and Freud was vulnerable; in his first report he was "wildly enthusiastic". Within a month or so he had abandoned the theory. He had the insight to tell Fliess that it seemed to him in retrospect "a kind of aberration".
Attitudes toward Research
The experimental analysis of behavior is also generally characterized by an unhurried attitude toward the as-yet-unanalyzed or the as-yet-unexplained. Criticism often takes the line that the analysis is over-simplified, that it ignores important facts, that a few obvious exceptions demonstrate that its formulations cannot possibly be adequate, and so on (for example, Miller, Galanter, and Pribram, 1960 ). An understandable reaction might be to stretch the available facts and principles in an effort to cover more ground, but the general plan of the research suggests another strategy. Unlike hypotheses, theories, and models, together with the statistical manipulations of data which support them, a smooth curve showing a change in probability of response as a function of a controlled variable is a fact in the bag, and there is no need to worry about it as one goes in search of others. The shortcomings and exceptions will be accounted for in time. The strategy is supported by the history of early criticisms of the Behavior of Organisms. It was said that the book was not about organisms but about the rat, and very small groups of rats at that. How could one be sure that other rats, let alone animals of other species, would behave in the same way? Only food and water were used as reinforcers, social reinforcers being conspicuously lacking. The stimuli-lights and buzzers-were crude and poorly controlled. Two levers should have been used so that the data would throw light on behavior at a choice point. And, after all, could we be sure that the rat was not pressing the lever simply because it had nothing else to do? These criticisms have all been answered without effort in the course of time simply as part of the normal development of the analysis.
Patience with respect to unexplored parts of a field is particularly important in a science of behavior because, as part of our own subject matter, we may be overwhelmed by the facts which remain to be explained. Subtle illusions, tricks of memory, the flashes which solve problems-these are fascinating phenomena, but it may be that genuine explanations within the framework of a science of behavior, as distinguished from verbal principles or "laws" or neurological hypotheses, are out of reach at the present time. To insist that a science of behavior give a rigorous account of such phenomena in its present state of knowledge is like asking the Gilbert of 1600 to explain a magnetic amplifier or the Faraday of 1840 to explain superconductivity. Early physical scientists enjoyed a natural simplification of their subject matters. Many of the most subtle phenomena were to come into existence only through technical advances in the sciences themselves. Others, though occurring in nature, were not recognized as parts of their fields. The behavioral scientist enjoys no such natural protection. He is faced with the full range of the phenomena he studies. He must therefore more explicitly resolve to put first things first, moving on to more difficult things only when the power of his analysis permits.
A final distinction. Those who engage in the experimental analysis of behavior are usually conspicuous for their enthusiasm. In a recent article Bixenstine (1964) attributes an unwarranted optimism in all behavioral science to the methodological position taken by experimental analysts. This is perhaps to overestimate their influence. In any case, he points to the wrong cause. He suggests that the optimism springs from release from the anxiety of theory construction. There is a more obvious explanation: the analysis works.
